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The Weather and 


LED-DOG RACING is perhaps the mos! 
of QO} 


there has been a considerable revival of in- 


ancient our winter sports. late 


lerest in these contests that pit the combined 
wits and streneth of man and beast against 


Mrs. Nich- 


New Hamp- 


meteorological difheulties. 
Demidoff, of 
shire. is one of our country’s foremost racers 
and is as well a breeder of Siberian huskies. 
Mrs. Demidoff has written the following to 
WEATHERWISE as to the weather aspects of 


many 


olas Fitzwilliam, 


Sled-dog Racing 


“The majority of dog teams in the East are 
located around Lake Placid. New York. and 
here in the Monadnock region of New Hamp- 
Our 


beginning usually around the end of Decem- 


shire. driving season is fairly short. 

ber and lasting until the middle of March.” 
The New Eneland championship meet is 

scheduled for the weekend of Washineton’s 


birthday. at Jaffrey. New Hampshire. 








this sport: \ = Des 15? 

“The dogs can travel on any type of snow. 
but for racing purposes, hard-packed is the = O NTENT S 
best for speed. They can go through deep 
snow at a slower speed, not leaping as othei The Weather and Sled-dog Racing 122 
breeds do, but shuffling through the deep snow. — Blizzards of the Northern Plains 
The runners on the sleds are steel. and slide —Roy L. Fox .. i 123 
easiest on hard-packed snow when the temper- , : F 

9c Radioactive Snow Gage—R. \WV. Gerdel 127 

ature is a moderate 10° to 25° above zero a 
: : zs , Wasatch Wincs of Northwest Utah 
Fahrenheit. When it is very cold. under 10 = a 

‘ ; Philip Williams, Jr 130 
below zero. the runners seem to stick. and wax : 
is used on them. However. the colder it is. A Close Call with Lightning 
the better the dogs work. and they do their William EK. Kennedy, Jr. 133 

‘st at ar , The Siberiz ves the , : . 
best at around zero. Phe iberi _ An Interesting Encounter with Clear-air 
. a< or . of . « > ' ) ‘ 
cold weathe r. but can readily adapt himself t Turbulence—Lt. Col. William H. Wyatt . 134 
a warmer climate. 

“A warm. sticky snow slows the team down [he Duneland Observatory 136 
considerably. The one time when it is not The Autumn Drought of 1952 138 
yractical to drive the dogs is when it is crusts 
a shia = 551.5 141 
or icy. as the dogs’ pads may be cut. The 
ideal driving weather. | should say. is a calm. Cover: Mrs. Nicholas Demidoff, of Fitzwilliam, 
sunny day with temperatures about zero to New Hampshire, driving her team of Siberian 
10° above, and plenty of hard-packed snow. huskies under ideal winter conditions 
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Blizzards of the Northern Plains 


Roy L. FOX. u. Ss. WEATHER BUREAU, BILLINGS 


HE BLIZZARD is the most severe winter 


weather phenomenon in the United States. 
Next to the tornado and the hurricane. it i: 
of all storms to human 
animal life in The 
blizzard, which appears to have originated in 
the Middle West. is used to describe a storm 
characterized by low or rapidly falling tem- 


the most dangerou: 


and our country. term 


peratures, strong winds, and driving snow. The 
snow may be precipitated from the storm 
clouds. or, as is usually the case, may be 
mainly snow particles whipped up by the wind 
from the snowcover left on the ground from 
previous storms. 

Blizzards in the United States occur most 
frequently in the northern Great Plains and 
upper Mississippi Valley where the necessary 
meteorological ingredients often are found to- 
cether. South Dakota in olden days was nick- 
named the “blizzard state” by early travelers. 
and much of this article will deal with condi- 
tions there. True blizzards. however. may oc- 
cur southward over the Great Plains to Texas 
and Oklahoma. westward to the Pacific moun- 
tains. and eastward over the Great Lakes and 
New England. Usually they are confined to 
one stale or an area of one state. but occasion- 
ally they may extend over much of the West 
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MONTANA 
and cover four or five states. The area from 
the upper Great Lakes westward to the foot- 
hills of the Rocky Mountains is the favorite 
naunt of the blizzard. and several such storms 
usually occur there each winter. 

The danger signal for a possible blizzard in 
the northern Great Plains is raised when a 
ereat mass of cold arctic air covers most of 
western Canada and the north-central United 
States and, at the same time. a long finger of 
low pressure extends in a trough southeast- 
ward to Colorado and Wyoming from a deep 
low pressure center of considerable vertical 
extent in the Gulf of Alaska. 
watch for the appearance of a rapidly moving 
cold front in the Pacific Ocean off Washington 
and British Columbia. The front may or may 


Forecasters then 


not be accompanied by its own secondary low 
pressure cell as it moves inland. If not, a 
secondary development is likely to take place 
by the time the front sweeps through the pres- 
sure trough eastward and southeastward to a 
position just east of the Colorado-Wyoming 
mountains. 

The advancing Pacific cold front is preceded 
by marked pressure falls. both at the surface 
and aloft. and followed by marked pressure 
rises. 


If the 12-hour pressure change areas 
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meet the following two conditions. a blizzard 
is almost certain to develop over the northern 
First. 1 of 


and speea ol 
movement of the pressure-fall area should re- 


plains. the dimensions 
main more or less constant until the center o! 


pressure fall is well out over the central Great 


Plains. Second. the magnitude of the greatest 
falls and rises should be nearly constant 
around 15 millibars or more. Furthermore. 


should the 12-hour pressure-fall area. which 
had been constant in speed and tendency. sud- 
denly slow down in movement and increase in 
magnitude to 20 to 25 millibars over the con- 
tiguous Nebraska. South Dakota. 


lowa. and Minnesota. in the cold months of the 


areas of 


vear a plains blizzard will follow. 


Other situations lead to blizzards in the 
northern plains. but none is as severe or ex- 
tensive as those that result from the above 
conditions. In almost every instance of bliz- 


zard development. the path of the low pres- 
after the Colorado- 
Wyoming area is a curved one. first moving 
eastward over the plains of Kansas. Nebraska. 
or South Dakota. but then turning east-north- 
eastward or northeastward toward the uppel 
Great Lakes. 

To the north and east of each of 


sure center reaching 


} 
ad- 


cold 


the 


vancine lows lies a great reservoir of 


arctic air associated with an area of high pres- 





The high is usually central over the 


sure. 
western prairie provinces of Canada. with a 
southeastward extension to the Ohio and mid- 
When the low begins 

the the 


cold arctic air in advance of the low retreats 


dle Mississippi valleys. 


to move eastward from mountains. 
slightly northward. while warmer air is drawn 
from the south into the eveclonic circulation. 
The warmer air overruns the cold air along 
the frontal surface that separates the two air 


in an east-southeast to west- 


masses roughly 
northwest direction. The overrunning occurs 
at first only to the east or northeast of the low 
center, but then gradually spreads around to 
the north. 

As the low moves across the plains, the cold 
arctic air. which had withdrawn briefly. be- 
gins to swing rapidly southward behind and 
to the west of the storm center. The pressure 
eradient the 
strenzthen to 30 to 40 miles per hour and 


around low inereases. winds 


more. and the fall of snow intensifies in ad- 
vance and to the north of the low. The strong 
northerly winds in the cold air behind the low 
drive the snow with such force that visibility 
is reduced to only a few yards and. in some 
cases. to zero. Snowflakes are broken by the 
\W ind into spike-like ery stals whose icy needles 
cut into the flesh. To face the wind and driv- 
ing snow is both suffocating and painful. and 





jizzard often terrorizes livestock that ream 


The 
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the Great 


the storm of January 20-22, 1952. Photograph courtesy The Daily 


These cattle were caught in 
Plainsman, Huron, S. D. 


Plains. 


December, 
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to face away does little to remove the suffocat- 
ing effect. The snow is forced through cracks 
in buildings. forming drifts inside them, while 
out-of-doors it is piled into mounds five, 10. 
and even 20 feet deep along highways and 
railroads. 

The greatest suffering is felt by the cattle 
that roam the plains in all seasons. If caught 
out in the open in these storms. the animals 
face away from the wind and drift aimlessly 
in frantic search for the protection afforded 
by buildings. secluded knolls. creek banks. or 
the slight shielding effect of a snow fence. 
Strong winds drive the snow into their pro- 
lective coats. and the creatures are soon chilled 
to the bone. Moisture in their breath freezes 
and builds into icicles that extend weirdly 
downward from their nostrils. In time. should 
the storm continue sufficiently long. many of 
the animals become exhausted and _ perish. 
Even after the storm is over and the winds 
subside. the drifted snow may cover pasture 
land for days at a time, resulting in starvation 
of the creatures unless their food supply is 
augmented by a hay-lift. 

A typical winter blizzard occurred over the 
northern plains on January 20-22, 1952. The 
weather map of 1:30 a.m. EST, January 21st, 
showed a low center over northwestern Wyo- 
ming. where it had moved in the previous six 
hours from Montana. It had 
formed as an offshoot of the Aleutian low. 


southwestern 


While the low was traveling southeastward. 
to the east and north of its path a great mass 
of cold arctic air built up over western and 
central Canada and extended southeastward 
into the central Mississippi Valley. Snow was 
falling in this air mass in the Dakotas and 
Montana. Far to the south warmer air was 
beginning to make an appearance over Texas 
and Louisiana and to extend northward on the 
west side of an extensive ridge of high pres- 
sure that reached southward from the Great 
Lakes to the eastern Gulf of Mexico. 

Twenty-four hours later the low pressure 
center had progressed to north-central Lowa. 
having traced a southeasterly course through 


eastern Colorado and then northeastward 
across northern Kansas and southern Ne- 
braska. Winds in the Dakotas had shifted 


from moderate southeasterly to strong north- 
erly, and scattered snows in the two states had 
developed into a general fall. with blowing 
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4bove: The surface weather map for January 21, 
1952, at 1:30 p.m. 
Kansas-Nebraska_ border. 


was represented by the secondary cold front over 


The low was centered on the 
The surge of arctic air 


central South Dakota and western Nebraska. In 
the Mackenzie Valley in northwestern Canada, the 
pressure was very high, at 1056 mb or 31.18 inches. 
4 map 12 hours later is on the next page. These 
are all USWB charts. 
Below: The upper-air chart (700-mb surface) at 
10:00 a.m., January 22, 1952. The upper-air low 
was centered in Minnesota and Iowa, just to the 
west of the surface low center. The stationary up- 
per front over the Rockies separated the surge of 
arctic air from Pacific air that was drawn into the 
intense circulation. 


and drifting conditions reducing visibility in 
some localities to zero. Pierre and Rapid City 
in South Dakota had below-zero temperatures. 
in contrast to marks well above zero just 24 
hours earlier. 

Some of the effects of this storm have been 
summarized by Marvin D. Magnuson, of the 
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The surface weather map of January 22, 1952, at 1:30 a.m., with the low centered in northern Iowa. 
The front of arctic air had reached northern Missouri, close behind the original front. 


Huron. South Dakota. Weather Bureau office. 
who is also section director for that state: 


In the storm of the 22nd, winds reached the high 
velocities of 60 to 70 miles per hour in the western 
part of the state, but very little snow fell in that 
section. The winds reached velocities of 40 to 50 
miles per hour in the middle and southern parts of 
the eastern section on the 22nd. Snow formed 10- to 
15-foot drifts, and mail service was delayed for about 
five days. The cold temperature and drifting snow 
claimed eight lives. Two thousand five hundred cat- 
tle were lost. Many people suffered from frostbite 
when cars became stalled, or when were 
forced to be out in the storm for various other rea- 
sons. The snow and drifting caused all roads to be 
blocked for three days, after which the side roads 
remained closed and airlift operations were neces- 
sary in the middle section. This area extended from 
the southern border in a northerly direction to the 
northern border of South Dakota, making an area 
100 miles wide at the southern border to 50 miles 
wide at the northern border. 

Here at Huron, the storm was not as severe as in 
areas to the west and southwest. The lowest pres- 
sure occurred on the 21st, with a reading of 1002.4 
millibars at 4:28 p.m. CST. The wind shifted at 
about 7:28 p.m. to the northwest and north and each 
hour thereafter the winds increased in intensity and 
were followed by snow, blowing snow, and falling 


persons 
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temperatures. The average wind speed on the 22nd 
was greater than 30 miles per hour for the period 
4:05 to 11:07 a.m., with gusts up to 45 miles per 
hour. The temperature had reached a high of 21° 
prior to the frontal passage, then fell to zero by 7 
a.m. of the 22nd, to —5° by 10:30 a.m., and —11° 
that midnight. Prior to the storm, there was an 
eight-inch snowcover on the ground. The storm it- 
self gave an additional 4.1 inches of new snow with 
a moisture content of 0.27 inch. Snowcover after the 
storm was measured at 11 inches. 


It should be pointed out that many low 
pressure centers each winter move across the 
blizzard country without developing severe 
storm conditions. Forecasting whether a par- 
ticular advancing low pressure center will de- 
velop into a storm of blizzard proportions 
depends on the following: 

1. What path will the low center take? 

2. Is there a sufficient reservoir of cold arc- 
tic air present? 

3. Will there be sufficient blowing snow 
present, either from the storm itself or from 
previous falls, to reduce visibility greatly ? 


(Continued on page 132) 
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One of the radioactive radiotelemetering snow gages located near Donner Summit, California. The 
counting tube is installed in the cylinder at the end of the truss arm. 
transmitter and batteries is beneath the snow, which is nine feet deep in this picture. 


Radioactive Snow Gage 


The shelter housing the 


R. W. GERDEL. SNow. ICE. AND PERMAFROST RESEARCH ESTABLISHMENT 


A PREVIOUS ARTICLE in this magazine* 

described the economic value of the high 
the West. It 
pointed out that the water contained in the 
winter snowpack was as effectively stored for 
summer use as that impounded in the great 
man-made reservoirs such as Shasta Lake or 
Lake Meade. To determine the availability of 
water supplies stored in the snow, federal, 


mountain snowfields of was 


state, and private agencies have supported an 
extensive snow survey program. 

The cost of sending out numerous parties 
to measure the snowcover and the hazards as- 
sociated with winter travel in isolated moun- 
tainous areas have prevented the collection of 
all the data required for preparation of a good 
forecast of summer runoff from the snow- 
cover. It is not possible to maintain a per- 
petual inventory of the “stock on hand” from 


*“California’s White Gold,”" Weatherwise, I, 6, 
ber, 1948, page 119. 


Decem- 
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the limited amount of snow survey data avail- 
able, hence a day-by-day forecast of stream 
flow is impossible at present. To overcome, at 
least in part. some of the deficiencies in infor- 
mation on the snowcover, an automatic snow 
gage has been developed. This gage makes 
use of the fact that radioactive cobalt emits 
gamma rays which will penetrate 50 inches or 
more of water, equivalent to a snowpack depth 
of 100 to 200 inches, depending upon the 
density. 

At each field station from which snow rec- 
ords are desired, two units of cobalt 60 (40 
millicurries) are placed in a lead cylinder or 
collimator, which is sealed at the top with a 
thin piece of tin and mounted flush with the 
soil surface in a small concrete slab. A pole 
about 20 feet high supports a 15-foot truss 
arm on which a Geiger-Mueller tube and part 
of the electronic amplifying 
mounted. Care is taken to suspend the tube in 


system is 
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A closeup that shows how the Geiger-Mueller tube 
is inserted into the weatherproof cylinder, which 


also houses a preamplifier for the radio transmitter. 
The bottom of the cylinder has a thin-wall metal 
window which is quite accurately centered over 


the cone of emission from the radioactive cobalt. 


the center of the cone of emission from the 


radioactive cobalt. 

The Geiger-Mueller tube is connected to an 
electronic counter on which the impulses are 
registered. The number of counts or pulses 
recorded in a unit time interval is inversely 
proportional to the amount of water-equiv- 
A count of 4,000 
per minute indicates that 10 water-equivalent 


alent snow on the ground. 


inches of snow are present. For 50 water- 
equivalent inches. only 1,000 counts per min- 
ute would be registered. (See the accompany- 
ing calibration curve.) 

After installation. 
pendently calibrated by placing unit amounts 


each station is inde- 
of water in a metal cylinder six feet high 
temporarily installed over the cobalt cylinder. 
The accuracy of data varies with the amount 
of water-equivalent snow being measured. For 
five inches of water the error is about 0.0] 
inch. but for 50 inches of water the error in 
measurement is about 1.6 inches. This error 
is due to fluctuations in cosmic rays, which 
affect the tube in the same manner as the gam- 
ma rays from cobalt 60. 

Since the half life of radioactive cobalt is 
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5.3 years. the calibration curve must be cor- 
rected at least once each year for the decay and 
reduction in number of emissions. Effectively. 
the decay of cobalt 60 reduces the amount of 
water-measuring capacity of the cobalt 
each year. Over a period of five years there 
will be about a 10 per cent reduction in the 


water-measuring capacity of the radioactive 
snow gace, 

The first gage of this type built by the writer 
and B. L. Hansen at the Central Sierra Snow 
Laboratory proved to be sufficiently reliable 
and accurate to justify development of a 
model that would transmit the Geiger-Mueller 
tube impulses over a radio communication 
system to a central headquarters. To ac- 
complish this. the Corps of Engineers awarded 
a research and development contract to Motor- 
ola. Ine. 


The data transmission system developed by 
this company consists of an audio subcarrier 
which is used to frequency-modulate a radio- 
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The calibration curves for the radioactive 

gage, one curve to be used for relatively small 

depths, the other for depths up to 60 inches of 
water equivalent. 


snow 
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frequency carrier in the 169-173 megacycle 
range. The frequency of the audio subcarrier 
is shifted from its nominal value and returned 
to its original value by alternate signals from 
the Geiger-Mueller tube. A repeater station is 
used to pick up signals from several field sta- 
tions and to relay them to the central receiv- 
ing station or watermaster’s office. The field 
stations are activated once or more each day. 
by very accurate. electrically wound. spring- 
driven clocks. The development of the radio 
telemetering system involved much prior re- 
search on clock mechanisms and storage bat- 
leries capable of operating at very low tem- 
peratures. 

The antenna for the transmitter is mounted 
on the same pole that supports the Geiger tube. 
The batteries and transmitter are housed in a 
miniature Quonset type hut about four feet 
square and four feet high. The hut is located 
at a sufficient distance from the pole to avoid 
any 
cobalt. 


effect on the snowcover over the radio- 


The lead cylinder in which the radioactive cobalt 
is transported to the field and embedded in con- 
crete. The lead-filled cap is removed during the 
winter and replaced during the summer in areas 
where trespassing cannot be controlled, to prevent 


harm to individuals. This provides protection to 


fishermen and hunters particularly. 
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A comparison of a single-point snow survey record 
and radioactive snow gage readings, January 15- 
31, 1952. Central Sierra Snow Laboratory chart. 


Some idea of the response of the radioactive 
gage to changes in the snow cover is provided 
by the accompanying graph, where the snow- 
cover measurement made with a standard Mt. 
Rose snow sampler is compared with the water 
equivalent reported by a radioactive gage near 
the same sample site. 

Another application of the new gage is im- 
portant. Previously, it was not possible to 
measure snow characteristics continuously at 
one site, since the removal of a sample de- 
stroyed the site. Now at micrometeorolovical 
research sites, the radioactive gage can be used 
to measure nondestructively the changes in the 





snowpack as they may be associated with 
measurable meteorological phenomena. 
RECORD KANSAS FLOODS 

The flood of 1844 on the Kansas River 


system still stands as the greatest of all time 
in that area, according to recent researches of 
S. D. Flora, retired meteorologist of the U. S. 
Weather Bureau office at Topeka, Kansas. 
In 1844 at Manhattan, Kansas. the high 
waters appear to have reached 40.0 feet, 61, 
feet above the 1951 mark. At Topeka, the fig- 
12.5 feet in 1844 and 36.4 feet in 
1951. while at Kansas City the 1951 mark was 
only two feet below the almost legendary 38.0 


ures were 


feet set in 1844, when a good part of the town 
was covered by 14 feet of water. 

Rains in 1844 were almost continuous from 
May 7th to June 10th. During those two 
months, rainfall measured 20.53 inches at Ft. 
Leavenworth. and at Ft. Scott, 27.43 inches. 
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Wasatch Winds of Northwest Utah 


PHILIP WILLIAMS. JR.. u. S. WEATHER BUREAU. SaLT Lake City, UTAH 


HE POPULATED VALLEYS of north- 

western Utah are frequently visited by 
destructive easterly winds, usually blowing 
out of the canyons of the Wasatch Mountains. 
While easterly drainage winds occur nearly 
every clear night of the year, they seldom 
affect areas more than two or three miles 
from the mouths of the canyons, which may 
be located in Fig. 1. It is only when the 
large-scale pressure gradient reinforces the 
downslope winds that their violence is felt 
far out over the valleys to the west of the 
mountains. 

The most favorable weather map situation 
for strong east winds over and near the 
Wasatch Mountains is a large high centered 
over Wyoming or slightly to the northeast. 
or a vigorous low in Utah or Arizona. Oc- 
casionally these features occur simultane- 
ously, resulting in a westward extension of 
severe winds into the valleys. Then the air 
pours over the Wasatch range rather than 
merely funneling through the canyons and 
passes. 

If the air over the high plateau of south- 
western Wyoming is extremely cold relative 
to that in the valleys of northwestern Utah. 
there is a very strong gravitational flow down 
the canyons. and high winds tend to be con- 
fined to the canyons themselves and the area 
near their mouths. This is the typical mid- 
winter case, and winds are usually strongest 
during the night and early morning hours, 
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Fig. 1. A topographic map of northwestern Utah, 
showing the canyons to the east of Salt Lake City. 
The airport is marked by the letter A. 


when the drainage is at its maximum. When 
snow lies deep upon the ground, these winds 
cause considerable drifting. In the severe 
winter of 1948-49, streets and roads in the 
eastern section of Salt Lake City, near the 
mountains. were blocked for days at a time, 


This sign was blown down 
upon an automobile by an 
easterly wind near Brig- 
ham City, Utah, on May 
16, 1952. Photograph by 
the Salt Lake Tribune. 
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because the city’s snowplows were unable to 
cope with the continual drifting. 


Destructive winds are more widespread 
over the valleys to the west of the mountains 
in the springtime than in the winter. This 
is due, in part, to the atmosphere being more 
unstable in spring, so that air near the sur- 
face and air aloft mix more readily. As a 
result, when there is a favorable pressure 
gradient with strong easterlies above the val- 
leys, these winds are more easily brought 
down to the surface. The mechanism is 
rather complex, however, and a complete 
explanation will not be given here. 

In the case of the strong easterly winds 
that occurred on May 16, 1952 (Fig. 2). 
newspapers estimated that nearly a million 
dollars damage was sustained in northwest 
Utah north of Salt Lake City. There was 
some structural damage to homes and barns, 
and many power lines and telephone poles 
were downed. The descending winds wrought 


destruction among parked airplanes. Most 
of the losses occurred in orchards, where 
considerable fruit was blown from trees. 


Many large trees were toppled, including a 
number of old cottonwoods and box elders 
planted by the early Mormon pioneers who 
settled the valleys. Hill Air Force Base. 
near the mouth of Weber Canyon, just south 
of Ogden. reported an east wind of 82 miles 
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Fig. 2. The surface weather map for May 16. 
1952, at 5:30 a.m. MST, showing the situation 
favorable to strong easterly winds at Salt Lake City. 
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Fig. 3. The relation of maximum easterly wind 


speed at Salt Lake City to the 850-mb height dif- 
ference, Fort Bridger—Salt Lake City. 


per hour about 7:30 a.m., with gusts reach- 
ing 95 miles per hour. 

Another severe windstorm struck Salt Lake 
City on the night of June 3-4, 1949. In this 
case, high winds extended as far out as the 
Salt Lake airport, five miles west of the-city 
center, where a velocity of 49 miles per hour 
was recorded. Winds six miles an hour faster 
than this were reported from the University 
of Utah, located in the east bench section of 
the city. 

During the night of September 21-22. 
1941, one of the worst windstorms of record 
hit northwest Utah. Damage was greatest in 
the Ogden area, estimated to be $100,000 in 
that city alone. Peak gusts reached 80 miles 
an hour at the Salt Lake airport. and thou- 
sands of shade trees were felled. 

The Wasatch winds do have a good as well 
as an unfavorable The nocturnal 
drainage winds near the canyon mouths stir 
up the air considerably and reduce the dan- 
ger of late spring and early autumn frosts 
to such an extent that the growing season is 
Thus. some of 


aspect. 


lengthened by several weeks. 
the state’s best fruit orchards are near the 
mouths of the canyons. In the evening these 
cool canyon breezes bring delightful relief 
after a hot summer day. 

It has been found that the barometric pres- 
sure difference between Fort Bridger, Wyo- 
ming (7.100 feet). and Salt Lake City (4.200 
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feet) bears a critical relation to strong east- 
erly winds. The heights of the 850-mb con- 
stant-pressure surface were used rather than 
pressures reduced to sea level. since the lat- 
ter would be quite fictitious. With data sup- 
plied by the meteorology department of the 
University of Utah, height differences were 
tabulated for the times of onset. maximum 
speed, and cessation of easterly winds above 
23 miles per hour at the university. Here 
are the averages of these differences for win- 
ter. spring-fall, and summer. with the results 
for summer apparently unreliable: 


Cases Season Onset Vaximum Cessation 
6 Winter 148 + 26 193 + 40 148 12 
17 = Spring-Fall 89 + 37 6. + 27 69 + 34 
7 Summet 8 + 27 70 + 40 50 28 


Fig. 3 shows the maximum easterly wind 


velocity plotted against the Fort Bridger- 


Salt Lake height differences for each case. 
An approximate line of best fit was drawn 
to the data by eye. The divergence from 
this line appears to increase with increasing 
wind speed. 

In forecasting from the above relationship. 
considerable use can be made of the Wash- 
ington Analysis Center 30-hour surface prog- 
nostic charts, although an 850-mb prognostic 
chart would be even more helpful. Consid- 
eration must be given to the temperature dif- 
ference between Salt Lake and Fort Bridger 
and to the stability of the air mass. These 
criteria are useful in determining whether 
the strong winds are likely to be confined to 
the canyons and their mouths, or whether 
they will tend to spread out over the valleys. 





BLIZZARDS OF THE NORTHERN PLAINS 


(Continued from page 126) 


}. Will the pressure gradient be sufficiently 
strong and so oriented that strong northerly 
winds will develop? 

To secure the answers to these questions, the 
forecaster must scan conditions not only in the 
local area, but in the entire hemisphere, to 
detect the development of favorable pressure 
patterns. He uses charts of 24-hour tempera- 
ture change and the 12-hour pressure change 


as soon as an incipient 


pressure changes aloft, from which constant 
pressure charts and upper-air wind charts can 
be made and interpreted. 

Even with all the aids of modern meteor- 
ology. predicting whether a: particular storm 
will develop blizzard stature. where and when 
it may achieve this. how long it will continue. 
how great an area it will cover. what path it 
will eventually take. and how severe the blow- 
all present the 
major challenge to the skill of the Great 
Plains forecaster each winter. 


ing and drifting will be 





storm condition is de- 
tected. He also studies 
plottings of vertical 
soundings for tempera- 
ture. humidity. and 


The chart of 12-hour pres- 
sure changes from 7:30 
am. to 7:30 p.m. EST, 
January 21, 1952. The 
paths of low pressure cen- 
ters are shown by the ar- 
rows through their earlier 


positions, 
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A CLOSE CALL WITH LIGHTNING 


WILLIAM E. KENNEDY. JR.. METEOROLOGIST-IN-CHARGE 
U. S. WEATHER BUREAU. Bz=AR MOUNTAIN. N=w YORK 


0 aerate the afternoon of August 5th, I re- 


ceived several telephone calls requesting the 


weather outlook for the famous Goshen Ham- 
bletonian race to be held on the afternoon of the 
Oth. Track officials as well as the United Press 
and Associated Press had called. Because of 
the pressure for an accurate forecast, I had 
studied the weather charts very closely that 
afternoon and finally put out the following fore- 
cast: “Thunderstorms in the morning with scat- 
tered showers throughout the day.” I closed the 
weather station at 8 p.m. on the 5th and opened 
it again the next morning at 8 a.m. 

Che weather station is located on the sum- 
mit of Bear Mountain, New York, at an eleva- 
tion of 1,300 feet, overlooking the Hudson River 
valley. The Weather Bureau office is located 
in two small rooms on the ground floor of a 
stone tower. When I traveled up the mountain 
on the morning of the 6th, I noticed the sky 
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The tower at Bear Mountain, New York, where 
lightning strikes often, usually causing no damage. 
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Was overcast and a very light drizzle was falling. 
The top of the mountain was in the clouds. 

I opened the station as I always had and sat 
down to complete my 6-hour observation. There 
had been faint rumbles of thunder when I was 
out reading the thermometers, and I was re- 
porting a thunderstorm in my _ observation. 
Hearing the thunder, I was satisfied because | 
knew that I had hit my forecast of the day be- 
fore, but, as I was settling back to start the 
day's routine, it happened! 

The window lighted up, a very loud clap of 
thunder boomed, a flash of light came down 
the aerial into the radio, and another huge flash 
of light followed. Seeing this, I immediately 
pushed back the chair that I was sitting in, and, 
as I did, the flash of light went from the radio 
to the IBM machine and then over to the tele- 
tvpe where it grounded. When I pushed the 
chair back, I thought that I had hit my funny- 
bone on the desk. 

After the lightning struck, I began to gather 
my senses and check the equipment. The radio 
was completely burned out, the IBM was slight- 
ly burned, and the teletype was not working 
properly. I changed a relay on the teletype 
and that was again in order. The IBM seémed 
to be in good working condition, so there was 
no damage there. The most damage was in the 
little radio set. The telephone Was completely 
out of order, so no communication could be had 
with the bottom of the mountain. The room 
was filled with smoke and ozone, and several 
places on the wall were blackened. 

After a couple of hours, calls were being re 
ceived down at the state park police station 
asking why we were not open. The chief of 
police sent a man up to find out what had hap 
pened to us. After he returned to the park, the 
newspapers who had called found out how close 
we came to losing the meteorologist in charge 
of the Bear Mountain Weather Bureau Station. 

After I went home that afternoon, my wife 
asked me what I had done to my elbow. I took 
one look at it and then knew how close the 
lightning came to hitting me. My elbow was 
all black and slightly burned from the lightning 
that had grazed my arm. 

This was the first time in the history of the 
weather station that lightning had penetrated the 
stone tower. It is believed that lightning hit 
the steel window and came in through the 
aerial. Normally, as almost every thunderstorm 
goes by, lightning hits the top of the tower and 
is immediately grounded. 

After it was all over, I had not realized what 
a close shave I had had. From now on when 
thunderstorms are in the area, I will be sitting 
on the other s'de of the room. 
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An Interesting Encounter with 
Clear-air Turbulence 


LT. COL. WILLIAM H. WYATT. aiR WEATHER SERVICE 


UNITED STATES AIR FORCE 


AVE you ever been flying along in per- 
fectly clear air, with not a cloud for 
miles around, when suddenly your plane was 
bounced and jarred as if you were driving 
down a corrugated road? If so, you have ex- 
perienced clear-air turbulence and can under- 
stand why this unpredictable gustiness is be- 
coming an important problem. | would like to 
describe my recent trip in the Air Force's new 
six-jet bomber, the B-47, and tell just how it 
feels to be shaken with no apparent 
reason. 

It all began when | was briefing B-47 pilots 
at Wichita Municipal Airport on the nation- 
wide program of the National Advisory Com- 
mittee for Aeronautics for collecting reports 
of all high-level clear-air turbulence encoun- 
ters. Lt. Col. Bratten and Lt. Johnson offered 
me a chance to see how this giant bomber op- 
erates, and | gratefully accepted their offer of 
a B-47 flight. | hurried into a suit of cover- 
alls, fur-lined boots, helmet and mask, and was 
ready for anything. We took off from Wichita. 
climbed to approximately 30.000 feet. then 
leveled off and headed for Oklahoma City and 
Ft. Worth. 


The weather was perfect 


up 


clear. with good 


OF FT.) 


DATE 7 FEB 1952 


(THOUSANDS 


ALT. SETTING: 30.08 INCHES HG 


AIRSPEED: APPROX. 450 K 
ESTIMATE OF MAX INTENSITY 
SLIGHT (PERCEPTIBLE) 
VERTICAL EXTENT OF TURBULENCE 1500 FT. 
REMARKS: TURBULENCE CHARACTERIZED BY 

- SHORT CHOPPY BUMPS AT | SEC INTERVALS — 
THE BUMPS OCCURRED AT REGULAR INTERVALS 
EVASIVE ACTION: BY ASCENDING TO 40000 FT 
BUMPINESS CEASED 


B-47 


ALTITUDE 


SURFACE WEATHER 
OKC 

SKY — CLEAR 
VSBY—'I5 MILES 
ALT. SETTING — 30.16 


INDICATED 


WORTH 
(706) 


OKLAHOMA FT. 
ciTy 
(1304) 


WICHITA 
(1392) 
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CLEAR - AIR TURBULENCE 
TIME OCCURRED 1005 CST 


LOCATION 20 MILES N OF OKC 
INDICATED ALTITUDE 


OKLAHOMA 





visibility and the trip to Ft. Worth was 
smooth and uneventful. I had time to look 
around the plane and marvel at some of the 
changes that had taken place since the days of 
the B-17. Since I was accustomed to feeling 
and hearing the rhythmic throb of piston en- 
gines driving the propellers, the smooth power 
of the jets was a new experience to me. We 
saw our first clouds while passing over Ft. 
Worth, a thin cirrus that looked to be at about 
10,000 feet. We turned and headed back for 
Wichita, flying at 37,000 feet indicated alti- 
tude. The sky again cleared. 

Just after passing Oklahoma City, I felt a 
series of short. choppy bumps hit the plane. 
There was an interval of about one second 
between bumps, giving the sensation of riding 
in a moter boat across the wake of another 
boat on a smooth lake. The pilot said the wing- 
tips would flex through an are of about two 
feet under these conditions: the plane itself 
did not seem to move up or down with the 
gusts. We climbed to 40,000 feet and. as sud- 
denly as it had started, the turbulence disap- 
peared. After about a minute of flight at this 
altitude. we again descended to 38.000 feet. 
The bumpiness was again evident during this 


CLEAR~- AIR 
TURBULENCE 
y AREA 


round-trip 


Fig. 1. The 
cross-section of the flight 
38,500 FT of February 7, 1952, show- 


the location of the 


ing 


clear-air turbulence. 


WiCHITA 
CITY (1392) 
(1304) 
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descent, although it soon ceased, and we flew 
the remainder of the trip back to Wichita in 
smooth air. 

The weather situation at the time of this 
clear-air turbulence encounter is interesting. 
Fig. 1 shows the location of this turbulent area 
on the flight cross-section; Fig. 2 indicates its 
relation to the lapse rate and the tropopause; 
and Fig. 3 depicts the accompanying wind and 
temperature patterns. As seen from the Okla- 
homa City sounding (Fig. 2), the bumpiness 
occurred just below the tropopause and ended 
as the plane approached the stratosphere. Fig. 
3 indicates a general packing of isotachs (lines 
of equal wind speed) in the turbulent area. 
The main jet stream at this level was far to 
the north — across southern Nebraska. There 
was, however, at a lower altitude of 30,000 to 
35.000 feet, another jet stream just north of 
the turbulent area between Oklahoma City 
and Wichita. 

Much more information of this type is 
needed to solve the problems of what causes 
clear-air turbulence and how it can be fore- 
cast. At present some rules-of-thumb have 
been developed. For example, the occurrence 
of these gusts is associated with the tropopause 
or with the jet stream, and it has generally 
been found that a climb or descent will end 
the bumpiness and put the plane back in 
smooth air again. Since the loads and stresses 
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Fig. 2. The heavy curve shows the relation of 
barometric pressure to temperature in centigrade 
degrees for Oklahoma City, Oklahoma, on February 
7, 1952, at 9:00 a.m. CST. The clear-air turbulence 
area is close to the height of lowest temperature. 


that this unexpected form of turbulence can 
impose must be considered in aircraft design, 
the importance of this unseen hazard is very 


evident. 
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The home of Mr. and Mrs. Robert Allen Ward at Ogden Dunes, Indiana. The windvane and 
anemometer may be seen atop the house. Photograph by E. D. Nicholson, courtesy Popular Home. 


THE DUNELAND OBSERVATORY 


thy ATED at the 
of Lake Michigan 


miles southeast of Chicago's Loop. the Dune- 


southern tip 
approximately 29 


land Observatory. a co-operative station of 
the U. 
position for the observation of the influence 
of the lake upon the climate of its immediate 
shore line. Owned and operated by Robert 


S. Weather Bureau. occupies a unique 


Allen Ward. an architect and charter member 
of the American Meteorological Society. the 
observatory’s instruments are exposed less 
than 300 feet from the water's edge. Meteor- 
ology has been Mr. Ward's hobby since his 
erammar school days. so it was natural for 
him to establish a complete weather station 
when he built his home in Ogden Dunes in 
1950. 

Regular observations are made at 7:00 p.m. 
Central time each day. These. supplemented 
by the records of recording instruments and 
frequent visual observations during the day. 
permit a fairly complete picture of the day's 
weather to be entered in the daily local record. 
The 7:00 p.m. observations consist of atmos- 
pheric pressure with tendency during past 
three hours. dry bulb. wet bulb. maximum and 
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minimum temperatures. wind direction and 


velocity. precipitation, state of weather. 


kind. 


clouds. The daily record. in addition to the 


amount. and direction of motion of 
instrumental observations. always includes a 
brief paragraph on the day’s weather in gen- 
eral. augmented by a full description of note- 
worthy phenomena. 

Instruments in use at the station include a 
precision aneroid barometer, barograph. 
microbarograph, sling psychrometer. standard 
Weather Bureau type maximum and minimum 
thermometers on a Townsend support. ther- 
mograph. 8-inch rain gage. 3-cup indicating 
inemometer. and a Selsyn-motor type indi- 
The temperature instru- 


ments are exposed in a standard cotton region 


cating wind vane. 


type shelter located on a small sand dune some 
10 feet above the level of Lake Michigan. The 
entire region surrounding the observatory is 
composed of dunes. some 100 feet high. mostly 
heavily wooded, particularly to the south. 
The wind vane was made from brass tub- 
ing. copper. and a steel support. Its operating 
mechanism consists of two Selsyn motors ob- 
tained from Navy surplus stock, one actuated 
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hy the vane, the other actuating a pointer on 
a compass dial graduated into 360 degrees. 
Entirely homemade. it has proved very sensi- 
tive and satisfactory in operation. as well as 
an object of interest to visitors to the observa- 
tory. 

The anemometer is exposed to the full blast 
of winds from the lake, those from the north- 
northwest through north-northeast traveling 
many hundreds of miles over open water. In 
veneral. the highest winds are from those di- 
rections. although the absolute highest gust so 
far recorded was 62 miles per hour from the 
west during a brief and very local thunder- 
shower. Long sustained velocities of from 30 
to 45 miles per hour pile up the water at the 
-outh end of the lake. and this factor. together 
with waves occasionally 20 to 25 feet high, can 
cause considerable erosion of the shore line. 
particularly in periods of generally high lake 


levels. such as has been the case during 195] 
and 1952. 

Undoubtedly the highest northerly winds 
since 1929 occurred during the famous storm 





The instrument shelter of the Duneland Observa- 

tory, seen from the northwest on Christmas Day, 

1951. when there were 21 inches of snow on the 
ground. 
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of November 25-26, 1950. The anemometer 
had not been exposed at that time, but a large 
section of the roof of the observer's home 
(completed only two months before!) was 
blown off. and extensive damage in the com- 
munity resulted from the prolonged winds of 
true hurricane force. which lasted from about 
5 p.m. of the 25th to 10 a.m. of the 26th. 
Erosion along the shore line extended back as 
far as 150 feet in some places. Other memora- 
ble “northers” occurred on November 7, 1951. 
and April 4-6, 1952. Worthy of mention 
among the interesting records of the station 
are the heavy snows of December, 1951. the 
depth on Christmas Day being 21 inches, one 
of the “whitest” Christmases in this vicinity in 
half a century. 

A complete monthly summary is published 
at the observatory and mailed to a list of in- 
terested subscribers. Information is furnished 
to the Gary newspaper. and various special 
data on humidity, beach erosion, and frost 
have been supplied to local businessmen. Mr. 
Ward has also been active in coaching merit 
badge courses in astronomy and weather in the 
local boy scout troop. It is hoped the troop 
will prepare a weather exhibit under his di- 
rection for the 1953 Scoutorama in Gary. 





TYPHOON LEVELS WAKE ISLAND 


On September 15-16, Typhoon Olive demol- 
ished most of the airways installations on 
Wake Island, in the mid-Pacific Ocean. As 
the storm was born to the south of traveled 
Pacific air and ship routes, litthe warning was 
possible, and its eye passed 35 miles to the 
northeast of the island with winds conserva- 
lively estimated sustained at 170 mph with 
gusts up to 200 mph. Sea water, flowing over 
the island, was 18 inches deep above the floor 
of the main transportation building, but 
World War II bunkers provided some protec- 
tion for the inhabitants, and no lives were 
lost. 

Airway observer Chadsey on Wake Island 
had to abandon his tower at 2330 GMT, Sep- 
tember 15th, for the large plate-glass win- 
dows had been blown in by sustained west- 
northwest winds of 120 mph, with gusts to 142 
mph. The barometer had fallen to 28.49 
inches, and a heavy rain reduced visibility to 
14 mile at the time of Chadsey’s last full ob- 
servation, 2310 GMT. 


w~ 
~) 


WEATHERWISE 1: 








THE AUTUMN DROUGHT OF 1952 


UMMER CONDITIONS of heat and 

drought continued to dominate most sections 
of the United States during the month of Sep- 
tember. Temperatures remained much 
normal over practically all western states, and 
they were above normal in the central and east- 
ern states except in the lower Mississippi Valley, 
the Texas Gulf Coast and the southern Appala- 
chians. The most pronounced all 
month in the interior Pacific Northwest and the 
Valley, and it was very 
long periods in the 


above 


heat was 


Colorado River also 


warm for the season for 


northern plains and Great Lakes region 
Rainfall was light in all sections, with only 
isolated patches receiving normal or above 
normal amounts. In fact, vast areas of the Far 
West and Middle West received less than 25 


per cent of the normal September rainfall, and 
in some areas it was less than 10 per cent, to 
drought situation 
during a dry spring and 
ridge of high pressure dominated 
most of the month, at 
and with a west- 
Pacific air over 


aggravate further a_ serious 
that had 
summer. A 
the country for 
stretching from coast to coast, 
flow bringing moderate 
the nation, there was a minimum of storminess. 

September opened with a tropical storm that 
just reached hurricane stature moving inland 
over South Carolina. At the time an 
upper-air trough was traveling eastward across 
the country, and both disturbances cleared the 
\tlantic Coast by the 3rd. For the next two 
weeks the entire country was dominated by a 
large persistent ridge of high pressure that ap- 
peared over the Southwest on the 2nd, intensi- 


developed 
times 


east 


same 


fied over central areas to become the most 
intense high of the summer season, and then 
spread its influence gradually to the Atlantic 


Coast. This pressure pattern, in conjunction 
with low barometer extending across Canada, 
caused a flow of westerly and southwesterly 
winds over all northern sections, resulting in 
a continuation of very warm conditions. As the 
ridge drifted eastward, a trough took form over 
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the Far West that turned the air flow there 
more to the south. This trough of low pressure 
drifted very slowly eastward, taking from the 
10th to the 16th to reach the East Coast. All 
the while, temperatures were far above normal 
throughout the West and North. Pierre, South 
Dakota, hit 100° on the 9th, and Bismarck, North 
Dakota, reached the same mark the following 
day. By the 12th the heat center had moved 
eastward to set a new late-season mark of 98 
at Cleveland. Toledo had 97° and Detroit 96 
on the same day. Ninety-degree readings were 
registered along the Middle Atlantic Coast also 

Che second half of September saw the devel- 


opment of a different pressure pattern and 
weather picture. The general flow across the 
country was from northwest to southeast as 


the western ridge conditions persisted and in- 
tensified and a compensatory eastern trough 
took form, where previously there had been a 
large ridge all across the central United States. 


This induced a southwesterly flow over the 
Pacific states, with resultant clear skies, high 
temperatures, and little or no rainfall (except 


for some unusually heavy rains in the interior 
of the Southwest when Gulf air reached this 
region on September 20-22). On the eastern 
side of the ridge the northwest winds brought 
a series of cold fronts down from the dry in- 
terior of Canada, and cold polar air dominated 
the Middle West, South, and East, with crisp, 
dry conditions. 

The first significant polar outbreak of the fall 
season crossed the Canadian border on the 18th 
and reached all except the immediate Gulf Coast 
by the 20th. Some frosts were reported along 
the border west of Lake Superior on the 19th 
and 20th. A second invasion of cold air followed 
on the 23rd, bringing the first widespread freez- 
ing temperatures to the northern plains (West 
Yellowstone, Wyoming, 24°, Bemidji, Minne- 
sota, 28°, and Spencer, Iowa, 29°). Frosts were 
reported on the 24th farther east in the Appala- 


chian Mountains. 


Percentage of Norma! Precipitation 
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U. S. Weather Bureau charts for temperature and precipitation, September, 1952. 
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Che very hot air over the Far West under the 
influence of ridge conditions set many new 
marks for late season maxima, and departures 
of 12 degrees above normal were registered for 
the week ending September 23rd. Portland, 
Oregon, had a 96° scorcher on the 20th, and it 
was 98° at Medford, Oregon, on the 22nd 
Farther south, in the interior of northern Cal- 
ifornia, 105° was reached at Red Bluff on the 
19th, for another late-season record. 

The warm air overspread most northern sec- 
tions during the last week of the month, as the 
pressure ridges and troughs flattened out and 
westerly winds carried the hot air masses east- 
ward. It was above 90° again along the border 
of Montana and North Dakota (Bismarck 98°‘ 
on the 27th). The hot weather persisted farther 
south in the lower Missouri and middle Missis- 
sippi valleys, with 89° at Huron, South Dakota, 
and 92° at Moline, Illinois, on the last day 
of the month. 

Though drought was the principal theme of 
the weather of September, there were two areas 


that received remarkable rainfalls. On the 10- 
12th an extreme example of the Texas type 
cloudburst occurred in Blanco and Kendall 


counties northwest of San Antonio. A fall of 
21.60 inches was registered at a Weather Bureau 
rain gage at Blanco, and “bucket surveys” re- 
ported amounts up to 26.00 inches in the near 
vicinity of the station. In the normally very 
dry areas of southern California and Arizona, 
some unusual rainfalls took place as maritime 
air from the Gulf of Mexico crossed the moun- 
tains of Mexico and precipitated vast quantities 
of moisture on the high elevations of the South- 
west. Desert Hot Springs in California meas- 
ured 1.25 inches, and in the mountains of north- 
ern Arizona amounts up to 2.50 inches were 
reported. 


Events in October. After the period of west- 
east flow during the closing days of September, 
the familiar western ridge and eastern trough 
pressure pattern re-established itself about Octo- 
ber Ist and held sway throughout most of the 
month. Summer conditions continued in the 
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Far West and Rocky Mountain areas, but east 
of the 100° meridian winter made a much earlier 
visitation than normal. The main weather story, 
however, was still drought, the most widespread 
the country has ever experienced and in parts of 
the Southwest financially the most disastrous on 
record. 

A series of cold fronts moved down from 
Canada in the predominating northwest-south- 
east flow during the first week of October, 
bringing the first hard freeze to northern in- 
terior sections and pushing the freezing line as 
far south as Tennessee and Oklahoma. Many 
new early-season records for cold were set in 
the Ohio Valley and upper South on the nights 


of the 6th and 7th. Near zero was reported 
from southwestern South Dakota, +5° at Ard- 
more and 6° at Pine Ridge on the 6th. In the 


East, low readings were 22° at Somerset, Penn- 
sylvania, and 29° at Gordonsville, Virginia, on 
the 4th. The next surge of cold air brought 
marks of 34° to Shreveport, Louisiana, and 39 
to San Antonio, Texas, on the 8th. Along the 
middle Gulf Coast averages were as much as 
12 degrees below normal for the week ending 
on the 14th—the coldest early fall on record. 

The main weather activity during this period 
took place in the Southeast, as the polar front 
took a position over Florida and Georgia in 
the southern end of the large eastern trough. 
A cold front that reached the East Coast on 
the 5th became stationary, wave formation de- 
veloped, encouraged by the presence of a closed 
circulation aloft, usually a sign that trouble is 
brewing for the Atlantic seaboard. A very slow- 
moving low pressure center formed near Talla- 
hassee, Florida, traveled up the coast, bringing 
a three-day rain to coastal sections south of 
New Jersey, the only important rain of the 
month there. 

With the final passage of the lingering trough 
off the coast, a western-ridge central-trough 
pattern took form, bringing a succession of 
shallow lows and strong highs southeastward 
from Canada. The western ridge built north- 
ward over British Columbia and Alberta as the 
trough just east of the Mississippi River deep- 


Percentage of Norma! Precipitation 





U. S. Weather Bureau charts for temperature and precipitation, October, 1952. 
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anticyclone 


ened The strongest 
of the series built up over Canada on the 18th, 
crossed the border on the 20th, and intensified 


records 


considerably. 


new 
Minneapolis 


1041.7 mb 


north-central sections to set 
October barometric 


reported a reading of 30.76 inches or 


over 
for pressure. 
(previous record, 30.66 inches) 
With isobars aligned almost north and south, 
an exceptionally cold air mass surged southward 


from the cold air sources of central Canada 
Che polar air spread over the Middle Atlantic 
states and the Southeast to set new marks for 
early-season snow and early freezes. Snow fell 
to a depth ot three inches in Maine and Penn 


svlvania, two inches were reported in New Jer- 
sey, and New York City had heavy flurries foi 
several The cold 
the freezing line southward into South Carolina 
through the Gulf 
(Columbia, South 
Mem- 


hours energetic air pushed 


Georgia and westward 
northern Louisiana 
\ugusta, Georgia, 30 
phis, Tennessee, 28°, all on the 22nd). 

Che deep trough that had induced the invasion 
of polar air moved off the East Coast on October 
21st, and the large Canadian high took a position 
over the Ohio Valley, oriented in a southwest 
to northeast axis. This alignment strengthened 
the flow of over the Southeast, and 
strong northeast whipped coastal 
with the blows of this type in 
years circulation was stimulated by the 


and 
states to 


Carolina, 29 ; and 


air 
winds 


cold 
spots 


worst 


one of 


The 





wind 







direction 
wind 
velocity — 


at a glance! 


Here’s a chance for every amateur weath- 
erman to add to the accuracy of his hob- 

by! WINDIKATOR — a precision-built, 
pocket-size anemometer — gives exact | 
wind direction, wind velocity at a glance! 
Non-magnetic, rust and corrosion resist- 

ant, WINDIKATOR is guaranteed accu- 

rate. $9.95. Leather belt carrying case 
$1.50. Model A indicates velocity 5-30 
MPH, Model B, 10-60. If your dealer 

can’t supply you, write... 


The WINDIKATOR COMPANY 


120-W Tremont St. Boston 8, Mass. 
15 Moore St., New York N.Y 


port Division: 
> Address: “‘Minthorne” 


Cable 
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persistence of a trough in the Florida Straits 
that had brought rainfall over the southern 
Florida peninsula for 27 consecutive days. A 


small hurricane developed in the extreme south- 
ern end of the trough in the western Caribbean 
near the Swan Islands. 

The pressure gradient gradually flattened out 
as the huge anticyclone drifted southward, to 
permit a westerly regime of air flow to prevail 
until the 27th, when again a western-ridge east 
The air source 
the Pacific 
moderate 


ern-trough situation developed. 
for this flow,. however, from 
Ocean, so the air was much more 
when it reached the Middle West and East than 


Was 


in the wintry blasts of the previous week 
Nevertheless, it was very cold in the South 
again, with a reading of 20° at Kosciusko, Mis 


sissippi, and frost in the suburbs of New Orleans 


on the 30th. A feature of the closing days of 
the month over the eastern half of the nation 
was a widespread smoke pall that darkened 
skies, reduced visibility, and turned the sun into 
a coppery disk even at noontime. 

This October was the driest on record in 
many sections east of the Rocky Mountaiis: 


in Texas it was the driest of any month of the 
year since started in 1888. The 
October average precipitation in Iowa was only 
a trace, and in Minnesota it was the driest au 
tumn period since records were started in 1837. 
Minneapolis-St. Paul received only 0.01 inch of 
rain during October: at Green Bay, Wisconsin, 
there was no measurable precipitation, and at 
Salt Lake City this was the first October with 
out precipitation during 79 years of record 


observations 


The rainless period of 45 days in Louisiana 
and southern and central Mississippi was the 
longest since the 52-day period in the autumn 
of 1924. And in Texas, Del Rio, Fort Worth, 
and Laredo received only 0.33 inch, 0.99 inch, 
and 0.53 inch, respectively, during the 15 weeks 
ending November 10th, deficiencies of more than 
74 inches. 

The first break in the drought came on No- 
vember 6th when light rains fell in the South 
east. On the 9th and 10th, a good, drenching 
rain of one to three inches fell on the Texas 
Gulf Coast to end the drought and to snuff out 


many forest fires. The canopy of rain spread 
northeast to cover all states south of the Ohio 
Valley and east of the lower Great Lakes. 


Forest fires were extinguished, and the woods 
were reopened to hunters who had been barred 
in most eastern states due to the fire potentiali- 
ties. The north-central states, however, received 
no relief, and acute water shortages were devel- 
oping, especially in Iowa, Wisconsin, and Min- 
nesota. The dry spell was finally broken by a 
storm that moved inland from the Pacific Ocean 
over California on the 14th and brought rain 
and snow to all western sections. 


Hurricane Fox. An interesting tropical storm, 


which Grady Norton called a “humdinger,” 
struck the west-central coast of Cuba on Octo- 
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ber 24th and cut a swath about 60 miles wide 
across the rich sugar cane and ranch land in 
the Las Villas and Matanzas provinces some 
125 miles southeast of Havana. The disturbance 
was first spotted on the 22nd about 150 miles 
east of the Swan Islands off the coast of northern 
Honduras. Reconnaissance planes reported the 
storm to be “small in size but very severe,” with 
winds estimated in the 125 mph class. A weather 
observer at Cayo Guano del Este, an island 
40 miles off the Cuban coast, reported 165 mph 
winds and radioed that “the sea is colossal.” He 
reported a minimum barometric pressure of 
27.74 inches while the terrific winds whipped 
his little reinforced concrete weather station. 
The storm injured 70 persons in Cuba, but due 
to adequate warnings no deaths were reported. 
There was heavy damage to roads, crops, and 
fruit trees. 

The storm lost some of its punch in its short 
trip across the island. Upon entering the Florida 
Straits, it veered to the northeast toward the 
Bahama Islands; in its passage across Andros 
Island, it became distorted and weakened, taking 
an easterly and southeasterly course. The winds 
of this storm just about maintained hurricane 
force until the 27th, when it merged with a 
polar trough east of the Bahamas and was 
reduced to a squally area. 


Election Day Weather. Fair weather pre- 
vailed on Election Day, 1952, across the nation 
and had much to do with the record-breaking 
turnout of voters. High pressure dominated 
from the Pacific to the Atlantic Ocean, and 
there was only minor frontal activity confined 














November 
USWB chart. 


EST, 


The weather map for 1:30 p.m. 
1, 1952, Election Day. 


to the peripheries of the map. There were wide 
ly scattered showers in Montana, and light rain 
and drizzle fell in coastal sections of the extreme 
Pacific Northwest. A few isolated showers oc- 
curred in the Southwest. The Northeast 
cooler, and elsewhere temperatures were normai 
for the 


Was 


season, 


D. M. L. 
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THE OCEAN RIVER 
Henry Chapin and F. G. Walton Smith. Charles 


Scribner’s Sons, New York, 1952. 325 pages. 

$3.50. 

Bese IS THE YEAR for books about the 
sea, and now we have one about the cur- 


rents of the North Atlantic Ocean, both air and 
water. The ocean river, as defined by the au- 
thors, includes the equatorial current, the Gulf 
Stream, the east-going Atlantic drift, the north- 
wending Irminger current, and the southerly 
Canary current. Thus, the book is not one on 
the Gulf Stream, as the jacket blurb tells us, 
but on the whole North Atlantic Ocean and its 
tributary seas. 

Furthermore, The Ocean River is not a book 
merely on the scientific behavior and nature of 
the ocean, we are warned in the preface, but it 
is much 
ples 


more a historical account of the peo- 
who have traversed the North Atlantic 
from ancient times to the present. Each scien- 
tist, whether he be geologist, biologist, ocea- 
nographer, or meteorologist, should keep the au- 
thors’ stated purpose and scope in mind when 
reading the chapter pertinent to a particular sci- 
ence. Otherwise, there will be an excess of 
tearing of hair and gnashing of teeth at the 
treatment afforded a favorite field. 

Of special interest to weathermen will be the 
chapter, “Nature of the Stream,” which is a 
sort of historical oceanography, a survey of 
man’s attempts to understand and make use of 
the currents of the Atlantic Ocean. 
are given of the pioneer efforts of Franklin, 
Humboldt, Maury, Thompson, and Pillsbury. 
The work of recent investigators is also treated, 
mainly that under the leadership of the Woods 
Hole Oceanographic Institution. We are 
brought up to 1950 with a brief description of 
the purposes of Operation Cabot, during which 
for the first time 
the Gulf Stream were carried out in a synoptic 
fashion. 

Two new 


Accounts 


simultaneous observations of 


tools of research are described: the 
bathythermograph and the geomagnetic electro- 
kinetograph, which enable ships to take com- 
plete observations of temperature, density, and 
flow while the ship is in motion, a most impor- 
tant advance. with these instru- 
ments have led to the belief that the Gulf 
Stream is narrow rather than wide, that it does 
not broaden out leaving Cape Hatteras, 
but continues and behaves much like our con 
cept of the atmospheric jet stream, with a nar 
row belt of constant meanders, 
off circulations. 

Another research project now 
mentioned. Along both 


Observations 


aftet 


waves, and cut 


under 
sides of the 


Way is 
Florida 
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being made by government 


Laboratory 


Straits attempts arc 
and Miami Marine 
measure the day-to-day 
which has shown itself to be not a st 
a turbulent torrent, where fas 


scientists to 


pulses of the str 
ady flow 
ing current, but 
and slow-moving bands of water alternate across 
its width, 

The next chapter deals with the 
over the ocean river, and should be of most in- 
terest to meteorologists It is entitled “The 
Engine of the Air,” but this very apt description 


atmosphere 


is constantly overworked and repeated in the 
text until it becomes somewhat boresome It 
is very obvious from reading only a few sen- 
tences that no person familiar with modern 


meteorology was asked to check this portion of 
the manuscript before publication, although 
some of the world’s best authorities on tropical 
storms and tropical meteorology live in the cur 
residence of one of the authors The au 
to have perused 
to have digested them 


rent 
thors 
meteorology, but hardly 
even for popular presentation. 


appear some works on 


fact and 


There are many misstatements ot 
misleading inferences. We are told on page 158 
that “the average hurricane or intense cyclone 
storm is about a mile deep, but the big ones 


an disturb the air for at least twice that height 
Again, it is said ina 
5 


page 155 that 


discus 


above the earth.” 
sion of cyclonic storms on they 
“move along the 
isobars of the weather map.” 
bizarre and inaccurate 
circulation of the 


pre ssure, the 
159 there 


paths of equal 
On page 
is a rather diagram of 
the 
around a hurricane center 
The authors put great reliance on and quote 
extensively from I. M. Cline’s book, Tropical 


Cyclones, which was out of date the day it was 


supposed atmosphere 





Though used extensively in the text, 


published. 


Cline’s work is not mentioned in the bibliog 
raphy, where I. R. Tannehill’s standard work 
is listed, but his name is misspelled and he is 


courtesy < f 


given no initials or first name, a 
forded every other author there listed 

rhe concluding section of this chapter deals 
the 
river on 
Europe. 


various hypotheses of the effect of the 
the climates of Greenland, Ice 
Most of the material here 
from that good authority, C. E. P. 
Brooks, and there are no new or thought-stim 
ulating ideas brought forth. Doubt concerning 
historical sophistication is aroused 
statement on page 167: “In 
the lake dwellers of Switz- 


with 
ocean 
land, and 
is drawn 


the authors’ 
by the remarkable 
the 1275 But 
erland were suddenly flooded out.” 

The Gulf Stream is a subject of never-ending 

for the weather among the 
and the meteorologist 
Let's hope that from the 
present research in progress we shall soon have 
a book on the meteorological the 
ocean river that will satisfy layman and scientist 


alike. D.M.L. 


vear 


interest conscious 


public also for research 


and oceanographer. 


aspects of 


NEW BOOKS RECEIVED 
Book, Eric Sloane. 
New York, _Litth 


90 pages. 90.40. 


Eric SLtoane’s WEATHER 1952. 
Duell, Sloan and Pearce, 


Brown and Company, Boston. 


and 


Many readers of marine and aviation publications 
have long demanded that Erie Sloane collect his 
series of graphic explanations of weather phenomena 
into book form. This volume will do much to clarify 
for laymen the mysteries of meteorology. It will 
make an excellent Christmas gift for anyone, young 
or old, with an interest in the weather. There ar 
81 drawings, many of them full page. 





Now Available 


The weather of 1951 
Summary of the 1951 
hurricane season 
Tornado story of 1951 
Winter snowfall 1950-51 
Floods of 1951 
Weather statistics, 1951, 
for 225 cities 
Weather normals for 
225 cities 
Some world-wide 
weather extremes 


76 pages, illustrated. 





Amateur Weathermans Almanac — 1952 


THE ANNUAL FOR ALL WEATHERMEN 


First edition (1952) now available. Next edition (1953) will be issued in February, 1953 
For your copy, send $1.00 now to: Weatherwise, Franklin Institute, Phila. 3, Pa. 


How to be your own 
weatherman 
Instruments needed for an 
amateur weather station 
Observing and forecasting 
hints for amateurs 
Year's supply of forms for 
recording observations 
American weather: 
Air masses 
Storm centers 
The cold front 
The warm front 
Books of 1951 


{// for one dollar. 
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A WEATHER STATION for AMATEURS 


TEMPERATURE PRESSURE 





No. 301 Baroguide. Reads to 
z ; . 10 inches. Dial five inches in 
thermometer. Four inches in diameter $10.00 
liameter. Easy reset. $8.95 


No. 119 Maximum-minimum 


HUMIDITY 








No. 410 Wind speed indica- 
tor. Direct reading type. Cups 
generate own power; no bat- 
teries. Complete with out- 
door anemometer, small sup- 
port, 50 feet of cable, and in- 





door indicator. $49.95 

No. 510 Direct reading gage 

fits on any fence post. Made 

of amber plastic with white No. 201 Hygrometer, Mason 
graduations. Capacity six type with fixed wet and dry 
inches. Overall length 13 Send for bulbs. Water syphon reservoir. 
inches. Complete with brack- ;, Range 30° to 120° F. With 
et for mounting. $4.95 Complete Catalog tables $7.50 

Sci A rat 

101 North Broad Street Philadelphia 8, Pa. 
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TO CHECK RELATIVE HUMIDITY REMEMBER 


MAKES the RIGHT INSTRUMENT 
at the RIGHT PRICE for EVERY JOB! 


Model 185 Hygrodial 

Precision Humidity and 

Temperature Indicator 
Hair-operated and calibrated to 
professional standards of accuracy 
by the maker of the world’s finest 
weather instruments. Handsome, 
modern case—4” high, 6” wide, 
2” deep. 


Model 594 
Hygrothermograph 


The foremost relative humidity re- 
corder for laboratory, factory, and 
office use. Scientifically designed 
for accuracy and dependability 


FRIEZ 


Model HA/2 
Hand Aspirated Psychrometer 
Accurate readings obtainable with- 
out special skill. Psychrometric 
readings can be taken at any 
point desired however inaccessible. 


« %X 
Model 573 


Motor Aspirated Psychrometer 


Designed to determine wet and 
dry bulb temperature with labora- 
tory accuracy—Moftors supplied for 
use on 115 V., 50 cycles or 60 cycles 


Model 550 
Sling Psychrometer 
Manufactured to U.S. Weather 
Bureau specifications. Thermometers 
graduated in 1° increments from 
20° F.to +120° F. or —35° C. to 


+49°C 


INSTRUMENT DIVISION of 


1316 Taylor Avenue 


Baltimore 4, Maryland 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


Model 160 
Portable Humidity and 
Temperature Recorder 
3” x 5” charts, 10 or 30 hour 
records. Modern design... handy for 
small space and difficult locations 
built to meet unusual conditions. 


Model S/1 
Pocket Sling Psychrometer 
A small, low cost instrument 
Thermometers graduated in 1° 
increments from +35 F. to 
+110° F. Furnished complete with 
case and psychometric slide rule, 


AVIATION CORPORATION 








